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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2, 4-7, 12 and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Weaver '049. 

Weaver discloses a process for producing particulate solid titanium dioxide 
comprising: (a) reacting gaseous titanium tetrachloride and oxygen to produce solid 
particulate titanium dioxide and gaseous reaction products in an oxidation reactor; (b) 
quenching the particulate titanium dioxide and gaseous reaction products with a 
recycled stream of gaseous reaction products which has been previously cooled by 
injecting a portion of the cooled recycled stream of gaseous reaction products into a 
zone in the reactor where the reaction is complete and titanium dioxide primary particles 
are no longer growing in size, said recycled gaseous reaction products being injected at 
a pressure of less than 75 psig above the reactor pressure, and at a temperature 
significantly less than the reactor temperature at the zone of injection; (c) cooling the 
quenched particulate titanium dioxide and gaseous reaction products in a tubular heat 
exchanger; (d) separating the cooled particulate titanium dioxide from the cooled 
gaseous reaction products; and (e) recycling a portion of the cooled gaseous reaction 
products, from which the titanium dioxide has been removed as in step (d), to the 
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reactor to provide the quench as called for in step (b) (Column 1 , line 8-5; Column 2, 
line 54-69; Column 3, line 31-74). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, and 4-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hilgers '168. 

Hilgers discloses a process for producing particulate solid titanium dioxide 
comprising: (a) reacting gaseous titanium tetrachloride and oxygen to produce solid 
particulate titanium dioxide and gaseous reaction products in an oxidation reactor; (b) 
quenching the particulate titanium dioxide and gaseous reaction products with a 
recycled stream of gaseous reaction products which has been previously cooled by 
injecting a portion of the cooled recycled stream of gaseous reaction products into a 
zone in the reactor where the reaction is complete and titanium dioxide primary particles 
are no longer growing in size, said recycled gaseous reaction products being injected at 
room temperature at the zone of injection; (c) cooling the and gaseous reaction 
products; (d) separating the particulate titanium dioxide from the gaseous reaction 
products in a pipe; and (e) recycling a portion of the cooled gaseous reaction products, 
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from which the titanium dioxide has been removed as in step (d), to the reactor to 
provide the quench as called for in step (b) (Column 9, Example 3). 

Hilgers does not expressly state that the quenched particulate titanium dioxide is 
cooled. However, it would have been obvious to cool the particulate in order to more 
safely ship and store the particles. 

Hilgers does not expressly state that the gaseous reaction products are cooled in 
a tubular heat exchanger. However, it would have been obvious to use a tubular heat 
exchanger to cool the gas phase products of the reaction required by Hiligers, before 
recycling them to the reactor via a pipe (Column 9, Example 3). 

Hilgers does not expressly state the recycled gaseous reaction products are 
injected at a pressure of less than 75 psig above the reactor pressure. However, it 
would have been obvious to return the gaseous product to the reactor near to the 
pressure of the reactor, to avoid the excess cost of pressuring the recycle stream 
(Column 9, Example 3). 

With respect to claim 8, Hilgers does not expressly state that the quench fluid 
has been cooled sufficiently to transform to a liquid phase prior to injecting into the 
reactor. However, it would have been obvious to cool the reaction products of Hilgers 
sufficiently to transform to a liquid phase prior to injecting into the reactor in order to 
store the gaseous product more efficiently in smaller containers before being recycled to 
the reactor. 
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With respect to claim 1 1 and 19, Hilgers discloses that the quench fluid is 
injected into the reactor at a point downstream of the point in the reactor where oxygen 
and titanium tetrachloride are first reacted. 

Hilgers does not expressly state the length between the point where oxygen and 
titanium tetrachloride are first reacted and the point in which the quench fuel is injected. 
However, where the only difference between the prior art and the claims is a recitation 
of relative dimensions of the claimed device and the device having the claimed relative 
dimensions would not perform differently than the prior art device, the claimed device is 
not patentably distinct from the prior art device. In Gardner v. TEC Systems, Inc. , 725 
F.2d 1338, 220 USPQ 777 (Fed. Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 
(1984). 

Claims 1-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hilgers '168 in view of Yuill '893. 

Hilgers does not expressly state that the quenched titanium dioxide particles and 
gaseous reaction products are made to follow a spiral path as they flow through the 
tubular heat exchanger. 

Yuill teaches the quenched titanium dioxide particles and gaseous reaction 
products are made to follow a spiral path as they flow through the tubular heat 
exchanger (Column 1 ). Hilgers and Yuill are analogous art because they are from the 
same field of endeavor, namely titanium oxide processes. 

At the time of invention it would have been obvious to a person of ordinary skill in 
the art to form the process of Hilgers to include the quenched titanium dioxide particles 
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and gaseous reaction products are made to follow a spiral path as they flow through the 
tubular heat exchanger in view of the teaching of Yuill. The suggestion or motivation for 
doing so would have been to provide a means of cooling the reaction products as 
required by Hilgers, and to increase the removal of the deposits from the surfaces of the 
heat exchanger thereby increasing the heat transfer efficiency of the heat exchanger 
(Column 1). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Dunham '152 teaches vapor phase production of titanium dioxide 
pigments. Rado '090 teaches a method for processing gaseous effluent streams 
recovered from the vapor phase oxidation of metal halides. Boulos '153 discloses a 
process of producing titanium dioxide by a step of quenching with an inert gas 
downstream from the initial reaction point. Belknap '148 discloses a process of making 
titanium dioxide that includes a step of quenching the products downstream from the 
initial point of reaction. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James A. Fiorito whose telephone number is (571)272- 
7426. The examiner can normally be reached on 9am - 6pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on (571) 272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free), n _ 



James Fiorito _ 
Patent Examiner \ /— 
AU 1754 
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